Findings {#Sec1}
========

Background {#Sec2}
----------

Spread of new psychoactive substances (NPS) is a worldwide problem \[[@CR1]--[@CR5]\]. The United Nations Office on Drug and Crime has reported that NPS are being used in 94 countries worldwide and that 348 NPS had been reported by 2013 \[[@CR6]\]. Although the proportion of NPS users in Japan is relatively lower than that in other countries \[[@CR7]--[@CR9]\], the potential effects of NPS on the Japanese society cannot be ignored. In Japan, NPS with psychoactive ingredients are called as "*dappou* drugs" or "*kiken* drugs." The term "*dappou* drugs" refers to drugs that slip through legal regulations. The term "*kiken* drugs" refers to dangerous or life-threatening drugs. Similar to NPS in other countries, *dappou* drugs or *kiken* drugs are sold under names such as "herbs," "bath salts," and "aromatic liquids" but contain some (often more than one) psychoactive ingredients such as synthetic cannabinoids, synthetic cathinones, and/or ketamine derivatives \[[@CR10], [@CR11]\]. They are easily available in shops or through the Internet \[[@CR10], [@CR11]\]. According to a survey conducted at 2 nightclubs, 21.7 % of those who were joining a club event had ever used *dappou* drugs in the past \[[@CR12]\]. *Dappou* drugs or *kiken* drugs are usually sold without any information about their psychoactive ingredients. Thus, users do not know what type of and how much psychoactive ingredients they are consuming. Since 2011, *dappou* drug or *kiken* drug users with medical problems, such as psychosis and disturbance of consciousness have been increasing \[[@CR13], [@CR14]\]. A growing number of *dappou* drug or *kiken* drug users have been taken to hospital emergency rooms due to acute intoxication \[[@CR11], [@CR15]\], while others have caused traffic accidents or harmed innocent people under the influence of *dappou* drugs or *kiken* drugs \[[@CR16]\].

According to a previous awareness surveys, *dappou* drug or *kiken* drug users are younger and have higher education levels than amphetamine/methamphetamine users \[[@CR14]\].

We conducted an awareness survey among university students in April 2014 with the aim of determining if Japanese university students have sufficient knowledge and understanding about illegal drugs and *dappou* drugs or *kiken* drugs to protect themselves from the potential negative effects of drug use. In this article, we report the results from a section of the questionnaire that focused mainly on *dappou* drugs or *kiken* drugs.

Methods {#Sec3}
=======

Ibaraki University is a national university located in the metropolitan area of Tokyo, Japan. All students (*N* = 6815) who underwent an annual medical check-up at the university in April 2014 were invited to participate in the survey.

Along with the actual questionnaire, written information was distributed to inform the students about the study. Participation was voluntary and those who agreed to answer the questionnaire participated anonymously. The questionnaire used in a previous survey conducted in April 2009 \[[@CR17]\] was revised so that it was suitable to assess the use of *dappou* drugs or *kiken* drugs in addition to illegal drugs. *Kiken* drug is a new term introduced by the government after the survey; therefore, only the term *dappou* drug was used in the questionnaire. The questionnaire also contained questions about each student's sex, years at the university, smoking habits, and alcohol drinking habits.

Questionnaire items pertaining to *dappou* drugs were extracted from the study and analyzed. Invalid data were excluded. Fisher's exact test was used to compare two groups. All analyses were performed using SPSS, version 21.

This study was approved by the ethics committee of Ibaraki University.

Results {#Sec4}
=======

Students' knowledge and understanding about *dappou* drugs {#Sec5}
----------------------------------------------------------

A total of 3976 students (2425 men, 1406 women, and 145 unspecified) participated in this study. The response rate was 58.3 % (3976/6815), and the completion rate was 86.1 % (3423/3976). Among the respondents, 2813 (70.7 %) were aware of *dappou* drugs. Women were significantly more knowledgeable than men (75.0 % vs. 69.6 %, *p* \< 0.01).

Students' overall knowledge and understanding about *dappou* drugs are presented in Table [1](#Tab1){ref-type="table"}. For the question "What do you think are the differences between so-called *dappou* drugs and illegal drugs? Choose all the options you agree with," we found that 6.7 % of the students selected the option of "no or little harm to the body and mind," and 33.8 % selected "slip through legal regulations by altering their ingredients." Furthermore, 15.5 % of the respondents selected "not illegal to possess or use," whereas 8.9 % selected "not feeling guilty about possessing or using." Almost a quarter of the respondents (22.7 %) selected "easily available." For the question "Choose all the options that reflect your knowledge and understanding about so-called *dappou* drugs," we found that 39.5 % of the respondents selected "ingredients that cause delusions and/or hallucinations may be included." While 23.4 % of the respondents selected "the number of users requiring emergency hospitalization due to acute intoxication is increasing," 42.1 % selected "dangerous and should not be used"; however, there were still 2.0 % of the respondents who selected "would like to use if not illegal." Significantly more men (3.07 %) than women (1.41 %) responded that they would want to use *dappo*u drugs if they were not illegal (*p* = 0.04).Table 1Students' overall knowledge of and understanding about so-called *dappou* drugsWhat do you think are the differences between so-called *dappou* drugs and illegal drugs? Choose all the options you agree withPercentage of students who selected the optionNo harm or little harm to the body and mind.6.7 %Slip through legal regulations by altering their ingredients.33.8 %Not illegal to possess or use.15.5 %Not feeling guilty about possessing or using.8.9 %Easily available.22.7 %No idea.22.7 %Choose all the options that reflect your knowledge and understanding about so-called *dappou* drugs.Percentage of students who selected the optionIngredients that cause delusions and/or hallucinations may be included.39.5 %Numbers of users requiring emergency hospitalization due to acute intoxication is increasing.23.4 %Would like to try to use if not illegal.2.0 %Dangerous and should not be used.42.1 %No idea.19.1 %

Students invited to use or those who had witnessed and/or heard of others using *dappou* drugs {#Sec6}
----------------------------------------------------------------------------------------------

Of the respondents, 19 (0.50 %) reported that they had been invited to use *dappou* drugs previously, and 40 (1.0 %) had witnessed and/or heard of somebody close to them using the drugs.

Those who drank alcohol every day and those who smoked had a higher chance of being invited to use *dappou* drugs than those who did not drink or did not smoke, respectively (3/88 vs. 4/1666, *p* \< 0.01 and 6/253 vs. 11/3678, *p* \< 0.01, respectively), although the number of respondents being invited to use was relatively small. Similarly, respondents who drank alcohol every day and those who smoked also had a higher chance of witnessing and/or hearing of somebody close to them using *dappou* drugs than those who did not drink or smoke, respectively (5/77 vs. 8/1447, *p* \< 0.01 and 10/208 vs. 28/3185, *p* \< 0.01, respectively).

Discussion {#Sec7}
==========

Sampling {#Sec8}
--------

To the best of our knowledge, this is one of the first NPS awareness surveys targeting a substantial number of university students in Japan. An important characteristic of this study was the method of data sampling. The sampling method was minimally biased and reflects the real-life situation of Japanese university students. Students were invited to complete the questionnaire at their annual university medical check-up, which approximately 80 % of all university students participate in. Alternatively, if we had recruited students using an Internet solicitation, the participants could have been biased toward students interested in drug use.

Students' knowledge and understanding about *dappou* drugs {#Sec9}
----------------------------------------------------------

More than 70 % of respondents were aware of "*dappou* drugs". However, less than 40 % were aware that *dappou* drugs may contain ingredients that cause delusions and/or hallucinations. In addition, relatively few students were aware that the number of *dappou* drug users requiring emergency hospitalization due to acute intoxication is increasing. Thus, several students were unaware of the harmful effects of *dappou* drugs or *kiken* drugs. Addressing this knowledge gap is critical to students' safety and wellness.

Drinking, smoking, and NPS {#Sec10}
--------------------------

Students who drank every day and those who smoked had a higher chance of being invited to use *dappou* drugs and witnessing and/or hearing of someone close to them using the drugs. Risky drinking behavior has been associated with substance misuse among college freshmen \[[@CR18]\]; however, our results showed that daily habitual drinking made students more vulnerable to *dappou* drug or *kiken* drug use.

Necessity of education {#Sec11}
----------------------

Although less than 1 % of the students had been invited to use *dappou* drugs, 70.7 % were aware about the drugs. Considering that it is easy to access inappropriate information on the Internet, students have enough opportunities to raise their interest about *dappou* drugs or *kiken* drugs. We believe that students should be educated to have appropriate knowledge to prevent them from using *dappou* drugs or *kiken* drugs.

Limitations {#Sec12}
-----------

The response rate was 58.3 % and the completion rate was 86.1 %, which may have biased the results. All study participants were students at a national university, which may have also skewed the results. The responses may have been different to some extent if males and females from a similar age group but a different social background had been surveyed. In a recent report \[[@CR19]\], 4 of 144 people (2.8 %) aged 20 to 24 years had seen and/or heard of somebody close to them using *dappou* drugs in the past year, which was higher than the rate observed in our student population.

In this study, we compared responses from students who drank alcohol every day with those from students who did not drink. However, according to the Japanese Ministry of Health, Labor and Wellness, habitual drinking is defined as drinking more than three times a week \[[@CR20]\]. The wording of our questionnaire should have followed that definition.

We did not ask the students whether they had used *dappou* drugs. We admit that this question would have been important. However, we believe that some students might have felt upset or offended to be asked a question regarding their own drug use, because the survey was conducted at the time of annual medical check-up and it took place right after freshmen had entered the university. In the Japanese society, it was a reasonable consideration.

If we had targeted specific population but not students in general, the questionnaire could have been expanded to provide more salient information as was in previous surveys targeting mephedrone users in UK \[[@CR21], [@CR22]\].

Conclusions {#Sec13}
===========

Japanese university students do not have sufficient knowledge about *dappou* drugs or *kiken* drugs to protect themselves from potential drug misuse. Accurate knowledge is essential for proper protection against *dappou* drug or *kiken* drug use. Thus, it is both important and urgent to educate Japanese university students and other younger students about the harmful effects of *dappou* drugs or *kiken* drugs to prevent them from trying and using the drugs; in addition, it is important to provide such knowledge before the students are allowed to legally drink and smoke.
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